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§4)  3-Benzoyl-2-mercaptopropionic  acid  derivatives. 

§)  Novel  compounds  having  the  general  formula 
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wherein  X  is  hydrogen  or  halogen,  Y  is  hydrogen,  halo- 
gen,  methoxy  or  alkyl  having  1  to  3  carbon  atoms,  Z  is 
hydrogen,  alkylcarbonyl  having  2  to  6  carbon  atoms  or 
benzoyl,  and  R  is  hydrogen,  alkali  metal  or  alkyl  having 
1  to  5  carbon  atoms,  are  disclosed.  These  compounds 
exhibit  excellent  hypolipidemic  activity  and  little  or  no 
side  effect. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   n o v e l   3 - B e n z o y l - 2 -  

m e r c a p t o p r o p i o n i c   a c i d   d e r i v a t i v e s .   More  p a r t i c u l a r l y ,   i t  

r e l a t e s   to   3 - b e n z o y l - 2 - m e r c a p t o p r o p i o n i c   a c i d   d e r i v a t i v e s  

h a v i n g   an  a c t i v i t y   to   r e d u c e   l i p i d s   s u c h   as  t o t a l   c h o l e s t e r o l s  

and  t r i g l y c e r i d e s   in  b l o o d   of  m a m m a l s .  

G e n e r a l l y ,   s e d i m e n t a t i o n   of  an  e x c e s s   a m o u n t   of   l i p i d s  

in  b l o o d   i s   c o n s i d e r e d   to  be  one  of  c a u s e s   of  a r t e r i o s c l e r o s i s  

s u c h   as  a t h e r o s c l e r o s i s .   A c c o r d i n g l y ,   i t   i s   c o n s i d e r e d   as  a  

d e s i r a b l e   m e t h o d   f o r   t h e   t h e r a p y   of  a r t h e r i o s c l e r o s i s   a n d  

d i s e a s e s   r e l a t e d   t h e r e t o   to   r e d u c e   t h e   l i p i d   c o n c e n t r a t i o n   i n  

b l o o d .  

The  p r e s e n t   i n v e n t i o n   i s   b a s e d   on  t h e   d i s c o v e r y   t h a t  

new  3 - b e n z o y l - 2 - m e r c a p t o p r o p i o n i c   a c i d   d e r i v a t i v e s   r e m a r k a b l y  

r e d u c e   l i p i d s   s u c h   as  t o t a l   c h o l e s t e r o l s   and  t r i g l y c e r i d e s   i n  

b l o o d   of   mammals   and  show  l i t t l e   or  no  s i d e   e f f e c t .  

The  c o m p o u n d s   of  t h e   i n v e n t i o n   a r e   3 - b e n z o y l - 2 -  

m e r c a p t o p r o p i o n i c   a c i d   d e r i v a t i v e s   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n   X  i s   h y d r o g e n   or  h a l o g e n ,   Y  is   h y d r o g e n ,   h a l o g e n ,  

m e t h o x y   or  a l k y l   h a v i n g   I  to   3  c a r b o n   a t o m s ,   Z  i s   h y d r o g e n ,  

a l k y l c a r b o n y l   h a v i n g   2  to   6  c a r b o n   a t o m s   or  b e n z o y l ,   and  R  i s  



h y d r o g e n ,   a l k a l i   m e t a l   or  a l k y l   h a v i n g   1  to   5  c a r b o n   a t o m s .  

The  t e r m   " a l k y l "   as  u s e d   t h r o u g h o u t   t h e   s p e c i f i c a t i o n ,  

e i t h e r   by  i t s e l f   or  as   p a r t   of   a  l a r g e r   g r o u p ,   r e f e r s   to   b o t h  

s t r a i g h t   and  b r a n c h e d   c h a i n  a l k y l   g r o u p s .   The  t e r m   " h a l o g e n "  

r e f e r s   to   f l u o r i n e ,   c h l o r i n e ,   b r o m i n e   or  i o d i n e .   X  or  Y  m a y  

o c c u r   a t   any  p o s i t i o n   of   t h e   p h e n y l   r i n g .  

P r e f e r r e d   c o m p o u n d s   of   f o r m u l a   I  a r e   t h o s e   w h e r e i n   X 

i s   h y d r o g e n ,   t h o s e   w h e r e i n   Y  is   h y d r o g e n   or  h a l o g e n ,   t h o s e  

w h e r e i n   Z  i s   a c e t y l ,   and  t h o s e   w h e r e i n   R  i s   h y d r o g e n   or  e t h y l .  

The  c o m p o u n d   of   f o r m u l a   I  may  be  p r e p a r e d ,   f o r  

e x a m p l e ,   by  t h e   f o l l o w i n g   m e t h o d s .  

(1)  A  c o m p o u n d   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n ,   X  and  Y  a r e   as  d e f i n e d   a b o v e ,   i s   r e a c t e d   w i t h   m a l e i c  

a n h y d r i d e   a c c o r d i n g   to   F r i e d e l - C r a f t s   r e a c t i o n   to  g i v e   a  

c a r b o x y l i c   a c i d   c o m p o u n d   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n ,   X  and  Y  a r e   as  d e f i n e d   a b o v e .  

(2)  The  c o m p o u n d   of  f o r m u l a   I I   i s   r e a c t e d   w i t h   a n  

a l k y l a t i n g   a g e n t   h a v i n g   t h e   a l k y l   g r o u p   d e f i n e d   f o r   R  i n  

f o r m u l a   I  in  t h e   p r e s e n c e   of  an  o r g a n i c   s o l v e n t   and  a  b a s e   t o  



g i v e   an  a l k y l   e s t e r   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n ,   X,  Y  and  R  a r e   as  d e f i n e d   in  f o r m u l a   I  e x c e p t   t h a t   R 

is   o t h e r   t h a n   h y d r o g e n   or  a l k a l i   m e t a l .  

The  o r g a n i c   s o l v e n t   i n c l u d e s ,   f o r   e x a m p l e ,   a c e t o n e ,  

d i m e t h y l f o r m a m i d e ,   h e x a m e t h y l p h o s p h o r i c   t r i a m i d e   and  d i m e t h y l  

s u l f o x i d e .  

The  b a s e   i n c l u d e s ,   f o r   e x a m p l e ,   s o d i u m   c a r b o n a t e ,  

p o t a s s i u m   c a r b o n a t e ,   l i t h i u m   c a r b o n a t e ,   s o d i u m   h y d r o g e n -  

c a r b o n a t e ,   p o t a s s i u m   h y d r o g e n c a r b o n a t e ,   s o d i u m   h y d r o x i d e ,  

p o t a s s i u m   h y d r o x i d e ,   s o d i u m   a l k o x i d e s   and  s o d i u m   h y d r i d e .  

The  a l k y l a t i n g   a g e n t   i n c l u d e s   t h o s e   c o n v e n t i o n a l l y  

u s e d ,   s u c h   as  a l k y l   h a l i d e s ,   d i a l k y l   s u l f a t e s ,   a l k y l   e s t e r s   o f  

a l k a n e s u l f o n i c   a c i d ( e . g .   m e t h a n e s u f o n i c   a c i d ) ,   and  a l k y l  

e s t e r s   of   a r y l s u l f o n i c   a c i d ( e . g .   p - t o l u e n e s u l f o n i c   a c i d ) .  

(3)  The  c o m p o u n d   of  f o r m u l a   I I   or  I I I   d i s s o l v e d   in  a n  

o r g a n i c   s o l v e n t   i s   r e a c t e d   w i t h   a  t h i o c a r b o x y l i c   a c i d   h a v i n g  

t h e   g e n e r a l   f o r m u l a :   ZSH  w h e r e i n   Z  i s   as  d e f i n e d   a b o v e   o t h e r  

t h a n   h y d r o g e n ,   a t   a  t e m p e r a t u r e   of  -20  to   5 0  ° C   f o r   0 . 5   to   2 4  

h o u r s   to   g i v e   t h e   c o m p o u n d   of  f o r m u l a   I  w h e r e i n   R  i s   h y d r o g e n  

or  a l k y l   and  Z  i s   o t h e r   t h a n   h y d r o g e n .  

1  to   2  m o l a r   e q u i v a l e n t   of  t h e   t h i o c a r b o x y l i c   a c i d   m a y  

be  u s e d ,   r e l a t i v e   to   t h e   c o m p o u n d   of  f o r m u l a   I I   or   I I I .  

The  o r g a n i c   s o l v e n t   i n c l u d e s ,   f o r   e x a m p l e ,   m e t h a n o l ,  



e t h a n o l ,   t - b u t a n o l ,   h e x a n e ,   b e n z e n e ,   t o l u e n e ,   d i e t h y l   e t h e r ,  

d i m e t h o x y e t h a n e ,   d i o x a n e ,   m e t h y l e n e   c h l o r i d e ,   c h l o r o f o r m ,  

c a r b o n   t e t r a c h l o r i d e ,   c a r b o n   d i s u l f i d e ,   a c e t o n e ,   e t h y l  

a c e t a t e ,   d i m e t h y l f o r m a m i d e ,   h e x a m e t h y l p h o s p h o r i c   t r i a m i d e   a n d  

d i m e t h y l   s u l f o x i d e .  

(4)  The  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   R  i s   a l k a l i   m e t a l  

c an   be  o b t a i n e d   by  r e a c t i n g   t h e   c o m p o u n d   of   f o r m u l a   I  w h e r e i n  

R  i s   h y d r o g e n   w i t h   t h e   same  b a s e   as  u s e d   in  i t e m   ( 2 ) .  

The  c o m p o u n d   of   f o r m u l a   I  w h e r e i n   Z  i s   h y d r o g e n   c an   b e  

o b t a i n e d   by  h y d r o l y z i n g   t h e   c o m p o u n d   of   f o r m u l a   I  w h e r e i n   Z  i s  

a l k y l c a r b o n y l   or  b e n z o y l ,   w i t h   an  a c i d   s u c h   as  s u l f u r i c   a c i d  

and  h y d r o c h l o r i c   a c i d .  

The  c o m p o u n d   of   f o r m u l a   I  w h e r e i n   Z  i s   o t h e r   t h a n  

h y d r o g e n   can   be  a l s o   o b t a i n e d   by  a c y l a t i n g  t h e   c o m p o u n d   o f  

f o r m u l a   I  w h e r e i n   Z  i s   h y d r o g e n   w i t h   an  a c i d   h a l i d e   or   a c i d  

a n h y d r i d e   c o n t a i n i n g   Z  w h i c h  i s   as  d e f i n e d   in  f o r m u l a   I  o t h e r  

t h a n   h y d r o g e n .   E x a m p l e s   of   t h e   a c i d   h a l i d e   or  a c i d   a n h y d r i d e  

a r e   t h o s e   o f   w h i c h   a c i d   m o i e t y   i s   a c e t i c   a c i d ,   p r o p i o n i c   a c i d ,  

b u t y r i c   a c i d ,   h e x a n o i c   a c i d ,   b e n z o i c   a c i d   or  t h e   l i k e .  

The  c o m p o u n d s   of   f o r m u l a   I  t h u s   o b t a i n e d   can   b e  

p u r i f i e d   by  c o l u m n   c h r o m a t o g r a p h y   or  r e c r y s t a l l i z a t i o n .  

(5)  A l t e r n a t i v e l y ,   t h e   c o m p o u n d   of   f o r m u l a   I I   or   I I I   m a y  

be  a l s o   p r e p a r e d   by  t h e   f o l l o w i n g   m e t h o d .   N a m e l y ,   a  c o m p o u n d  

h a v i n g   t h e   g e n e r a l   f o r m u l a :  



w h e r e i n   R,  X  and  Y  a r e   as  d e f i n e d   a b o v e ,   i s   r e a c t e d   w i t h  

b r o m i n e   in  an  o r g a n i c   s o l v e n t ( e . g .   d i e t h y l   e t h e r ,   t e t r a h y d r o -  

f u r a n ,   m e t h y l e n e   c h l o r i d e ,   c h l o r o f o r m ,   c a r b o n   t e t r a c h l o r i d e  

and  t h e   l i k e )   to   g i v e   a  c o m p o u n d   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n   R,  X  and  Y  a r e   as  d e f i n e d   a b o v e ,   w h i c h   i s   t h e n  

d e h y d r o g e n b r o m i n a t e d   w i t h   a  b a s e ( e . g .   p o t a s s i u m   a c e t a t e ,  

s o d i u m   a c e t a t e   and  t h e   b a s e s   as  u s e d   in  i t e m   (2) )   in  a n  

o r g a n i c   s o l v e n t ( e . g .   a c e t o n e ,   e t h a n o l ,   a c e t i c   a c i d ,   d i m e t h y l -  

f o r m a m i d e ,   h e x a m e t h y l p h o s p h o r i c   t r i a m i d e ,   d i m e t h y l   s u l f o x i d e  

and  t h e   l i k e )   to   g i v e   t h e   c o m p o u n d   of   f o r m u l a   I I   or  I I I ,   i . e .  

a  c o m p o u n d   h a v i n g   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n   R,  X  and  Y  a r e   as  d e f i n e d   in  f o r m u l a   I .  

The  s t a r t i n g   m a t e r i a l s   in  i t e m s   ( 1 ) ,   (3)  and  ( 5 ) ,   m o s t  

of  w h i c h   a r e   k n o w n ,   a r e   c o n v e n i e n t l y   p r e p a r e d   by  t h e   k n o w n  

m e t h o d s .  

The  c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n   h a v e   e x c e l l e n t  

h y p o l i p i d e m i c   a c t i v i t y   to  mammals   s u c h   as  r a t ,   r a b b i t   a n d  

h u m a n ,   and  h a v e   l i t t l e   or  no  s i d e   e f f e c t ,   t h e r e f o r e ,   t h e y   a r e  

u s e f u l   as  h y p o l i p i d e m i c   a g e n t s .   For   t h e   p u r p o s e s ,   t h e  



c o m p o u n d   of   f o r m u l a   I  may  be  a d m i n i s t e r e d   o r a l l y   o r  

p a r e n t e r a l l y   in  a  c o n v e n t i o n a l   d o s a g e   f o r m   s u c h   as  t a b l e t s ,  

c a p s u l e s ,   p o w d e r s ,   g r a n u l e s ,   s y r u p s ,   and  i n j e c t i o n a l   f o r m s  

p r e p a r e d   a c c o r d i n g   to   c o n v e n t i o n a l   p h a r m a c e u t i c a l   p r a c t i c e s .  

The  e f f e c t i v e   d o s a g e   of  c o m p o u n d   of  t h e   p r e s e n t  

i n v e n t i o n   d e p e n d s   on  t h e   a g e ,   w e i g h t   or  r e s p o n s e   of   t h e  

p a t i e n t .   G e n e r a l l y ,   h o w e v e r ,   t h e   d a i l y   d o s a g e   in  a d u l t s   m a y  

r a n g e   f r o m   0 . 1   to   3  g,  p r e f e r a b l y   0 .3   to   1 .5   g  in  s i n g l e   o r  

d i v i d e d   a o s e s .  

Shown  a r e   in  t h e   f o l l o w i n g   E x p e r i m e n t s   t h e  

h y p o l i p i d e m i c   a c t i v i t y ,   s i d e   e f f e c t   to   l i v e r   and  t o x i c i t y   o f  

t h e   c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n   and  a  c o m p a r a t i v e  

c o m p o u n d ,   e t h y l   2 - ( 4 - c h l o r o p h e n o x y ) - 2 - m e t h y l p r o p i o n a t e  

( h e r e i n a f t e r   r e f e r r e d   to   as  " C l o f i b r a t e " ) .   The  c o m p o u n d  

n u m b e r   u s e d   in  t h e s e   e x p e r i m e n t s   r e f e r s   to   a  c o m p o u n d   w h i c h   i s  

p r e p a r e d   in  a c c o r d a n c e   w i t h   t h e   h e r e i n a f t e r   c o r r e s p o n d i n g l y  

n u m b e r e d   E x a m p l e .  

E x p e r i m e n t   1  

5 - W e e k s - o l d   m a l e   W i s t e r   r a t s   ( b o d y   w e i g h t ;   120  +  6  g ,  

f i v e   r a t s   p e r   g r o u p )   w e r e   f ed   f o r   a  week  a t   c o n s t a n t  

t e m p e r a t u r e   and  h u m i d i t y .   At  t h e   end  of   t h e   p e r i o d ,   e a c h   o f  

t h e   c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n   and  C l o f i b r a t e ,   w h i c h  

was  p r e p a r e d   in  t h e   f o rm  of   a  s u s p e n s i o n   in  a  5 %  gum  a r a b i c  

a q u e o u s   s o l u t i o n ,   was  o r a l l y   a d m i n i s t e r e d   to  t h e   r a t   in  a  

d a i l y   d o s e   of  100  m g / k g ,   as  t h e   a c t i v e   i n g r e d i e n t ,   f o r   t h e  

c o n s e c u t i v e   3  d a y s .   A  5 %  gum  a r a b i c   a q u e o u s   s o l u t i o n   w a s  

o r a l l y   a d m i n i s t e r e d   to   r a t s   f o r   a  c o n t r o l   g r o u p .   A f t e r  



a d m i n i s t r a t i o n ,   e a c h   r a t   was  f a s t e d   f o r   18  h o u r s   a n d  

a n e s t h e t i z e d   w i t h   d i e t h y l   e t h e r .   B l o o d   was  c o l l e c t e d   t h r o u g h  

t h e   g r o i n   a r t e r y   and  v e i n ,   and  t h e   l i p i d   c o n c e n t r a t i o n   i n  

s e r u m   was  d e t e r m i n e d   w i t h   an  a u t o a n a l i z e r ,   and  t h e   r e l a t i v e  

l i v e r  w e i g h t ( g / 1 0 0   g  of  body   w e i g h t )   was  d e t e r m i n e d .  

S u m m a r i z e d   a r e   in  t h e   f o l l o w i n g   T a b l e   t h e   b l o o d   l i p i d  

d e c r e a s i n g   r a t e s   e x p r e s s e d   as  p e r c e n t a g e   of  t h e   d i f f e r e n c e   o f  

b l o o d   l i p i d   c o n c e n t r a t i o n   b e t w e e n   t h e   d o s e d   g r o u p   a n d  t h e  

c o n t r o l   g r o u p ,   and  t h e   r e l a t i v e   l i v e r   w e i g h t   e x p r e s s e d   a s  

p e r c e n t a g e   of  t h e   d i f f e r e n c e   of  l i v e r   w e i g h t   b e t w e e n   t h e   d o s e d  

g r o u p   and  t h e   c o n t r o l   g r o u p .  



E x p e r i m e n t   2 

E a c h   of   10  ddy  m a l e   m i c e   (body   w e i g h t ;   22  +  2  g)  w a s  

o r a l l y   a d m i n i s t e r e d   w i t h   Compound   1  in  t h e   f o r m   of  a  

s u s p e n s i o n   in  a  5  %  gum  a r a b i c   a q u e o u s   s o l u t i o n .   C l o f i b r a t e  

was  a l s o   a d m i n i s t e r e d   in  t h e   same  m e t h o d .   The  a n i m a l s   w e r e  

o b s e r v e d   f o r   7  d a y s   and  t h e n   t h e   LD50  w e r e   c a l c u l a t e d   f rom  t h e  

d e a t h s   by  t h e   P r o b i t   m e t h o d .   The  LD50  v a l u e s   of  Compound  1 

and  C l o f i b r a t e   w e r e   2 . 7 0   g / k g   and  0 . 9 5   g / k g ,   r e s p e c t i v e l y .  

The  f o l l o w i n g   E x a m p l e s   a r e   i l l u s t r a t i v e   of   t h e   p r e s e n t  

i n v e n t i o n .  

E x a m p l e   1 

2 . 6 8   g  of   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d   w e r e  

d i s s o l v e d   in   30  ml  of   d i e t h y l   e t h e r ,   t h e n   0 . 8   ml  of   t h i o a c e t i c  

a c i d   was  a d d e d ,   and   t h e   m i x t u r e   was  s t i r r e d   f o r   5  h o u r s .  

A f t e r   t h e   d i e t h y l   e t h e r   was  d i s t i l l e d   o f f   u n d e r   r e d u c e d  

p r e s s u r e ,   t h e   r e s i d u e   was  p u r i f i e d   f i r s t   by  s i l i c a   g e l  

c h r o m a t o g r a p h y ,   e l u t e d   w i t h   a  m i x t u r e   of   h e x a n e   a n d  

d i c h l o r o m e t h a n e ,   t h e n   by  r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e   o f  

h e x a n e   and  d i c h l o r o m e t h a n e   to   g i v e   2 . 9 6   g  of   2 - a c e t y l t h i o - 3 -  

( 4 - p h e n o x y b e n z o y l ) p r o p i o n i c   a c i d .  

m . p .   1 0 5 . 5  -   1 0 6 . 5   ° C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 6 O 5 S  

C a l c d .  :   C,  6 2 . 7 8 ;   H,  4 . 6 8  

F o u n d  :   C,  6 2 . 8 6 ;   H,  4 . 7 0  

E x a m p l e   2 



(1)  5 . 5 2   g  of  4 - m e t h y l b i p h e n y l   e t h e r   and  2 . 9 9   g  of  m a l e i c  

a n h y d r i d e   w e r e   d i s s o l v e d   in  200  ml  of  d i c h l o r o m e t h a n e .   5 . 9 7  

g  of  a n h y d r o u s   a l u m i n u m   c h l o r i d e   we re   a d d e d   to   t h e   s o l u t i o n ,  

l i t t l e   by  l i t t l e ,   u n d e r   i c e - c o o l i n g   and  w i t h   s t i r r i n g ,   t h e n  

t h e   m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   5  h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  c o n c e n t r a t e d   u n d e r   r e d u c e d   p r e s s u r e ,  

p o u r e d   to   a  m i x t u r e   of  5  ml  of  c o n c e n t r a t e d   h y d r o c h l o r i c   a c i d  

and  100  g  of   i c e   and  t h e n   e x t r a c t e d   w i t h   d i e t h y l   e t h e r .   T h e  

e x t r a c t   was   w a s h e d   w i t h   w a t e r   and  d r i e d   o v e r  m a g n e s i u m  

s u l f a t e ,   and  t h e   d i e t h y l   e t h e r   was  r e m o v e d   by  e v a p o r a t i o n  

u n d e r   r e d u c e d   p r e s s u r e .   The  r e s i d u e   was  r e c r y s t a l l i z e d   f r o m  

a  m i x t u r e   of  h e x a n e   and  a c e t o n e   to   g i v e   4 . 5 8   g  of   3 - [ 4 - ( 4 -  

m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 4 5  -   146  °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

2 . 8 2   g  of   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e   u s e d  

in  p l a c e   of  3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   to   g i v e   3 . 0 1   g 

of   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d  

in  t h e   f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1  :   1 7 2 0 ( t h i o e s t e r ) ,   1 7 1 0  ( c a r b o x y l i c   a c i d ) ,  
m a x  

1680  ( k e t o n e )  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  2 . 3 6 ( 3 H ,   s ) ,   2 . 3 8 ( 3 H ,   s ) ,  

3 . 5 5 ( 1 H ,   d d ,   J = 1 6 H z ,   4 H z ) ,   3 . 6 7 ( 1 H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 6 0 ( l H ,  

b s ) ,   4 . 7 7 ( 1 H ,   dd ,   J = 6 H z ,   4 H z ) ,   6 . 9 4  -   7 . 3 0 ( 6 H ,   m),   7 . 9 1 ( 2 H ,  d ,  

J = 8 H z )  



E x a m p l e   3 

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 3 6   g  o f   4 - i s o p r o p y l b i p h e n y l   e t h e r   we re   u s e d   in  p l a c e   o f  

4 - m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   5 . 2 2   g  of   3 - [ 4 - ( 4 - i s o p r o p y l -  

p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 3 3  -   1 3 4 . 5   °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 1 0   g  of   3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in  p l a c e   of   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   to   g i v e  

1 . 5 0   g  o f   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) b e n z o y l ] -  

p r o p i o n i c   a c i d .  

m . p .   1 1 0  -   1 1 1 . 5   °C  

A n a l . ( % ) ;   f o r   C 2 1 H 2 2 O 5 S  

C a l c d .  :   C,  6 5 . 2 7 ;   H,  5 . 7 4  

F o u n d  :   C,  6 5 . 4 5 ;   H,  5 . 8 1  

E x a m p l e   4 

(1)  The  p r o c e d u r e   in   E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 0 0   g  of   4 - m e t h o x y b i p h e n y l   e t h e r   w e r e   u s e d   in  p l a c e   o f  

4 - m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   3 . 1 3   g  of  3 - [ 4 - ( 4 - m e t h o x y -  

p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 3 7  -   139  °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

2 . 9 8   g  o f   3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in  p l a c e   of  3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   to  g i v e  

2 . 5 5   g  of   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) b e n z o y l ] -  

p r o p i o n i c   a c i d .  



m . p .   1 1 0  -   111  °C 

A n a l . ( % ) ;   f o r   C 1 9 H 1 8 O 6 S  

C a l c d .  :   C,  6 0 . 9 5 ;   H,  4 . 8 5  

F o u n d  :   C,  6 1 . 1 1 ;   H,  4 . 8 6  

E x a m p l e   5 

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 1 4   g  of  2 - c h l o r o b i p h e n y l   e t h e r   w e r e   u s e d   in  p l a c e   of   4 -  

m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   5 . 2 9   g  of  3 - [ 4 - ( 2 - c h l o r o -  

p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m .p .   1 4 5  -   1 4 7  ° C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 0 3   g  of   3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   and  30  m l  

of   c h l o r o f o r m   w e r e   u s e d   in  p l a c e   of   3 - ( 4 - p h e n o x y b e n z o y l ) -  

a c r y l i c   a c i d   and  d i e t h y l   e t h e r ,   r e s p e c t i v e l y ,   to   g i v e   3 . 2 2   g  

of   2 - a c e t y l t h i o - 3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d .  

I R  V C H C l 3   c m - 1  :   1 7 2 0  -   1680  ( c a r b o n y l )  
m a x  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  2 . 3 8 ( 3 H ,   s ) ,   3 . 5 5 ( 1 H ,   d d ,  

J = 1 6 H z ,   6 H z ) ,   3 . 6 7 ( l H ,   dd ,   J = 1 6 H z ,   7 H z ) ,   4 . 7 6 ( 1 H ,   dd ,   J = 7 H z ,  

6 H z ) ,   6 . 9 6 ( 2 H ,   d,  J = 8 H z ) ,   7 . 1 3 ( 1 H ,   d,  J = 8 H z ) ,   7 . 1 5  -   7 . 3 6 ( 2 H ,  

m),   7 . 5 1 ( 1 H ,   d,  J = 8 H z ) ,   7 . 9 4 ( 2 H ,   d,  J = 8 H z ) ,   8 . 4 6 ( 1 H ,   s )  

E x a m p l e   6 

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 1 4   g  of   3 - c h l o r o b i p h e n y l   e t h e r   w e r e   u s e d   in  p l a c e   of   4 -  

m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   3 . 7 8   g  of  3 - [ 4 - ( 3 - c h l o r o -  

p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  



m . p .   1 1 0  -   111  ° C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 0 3   g  o f   3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   and  30  m l  

of  d i c h l o r o m e t h a n e   w e r e   u s e d   in  p l a c e   of  3 - ( 4 - p h e n o x y b e n z o y l ) -  

a c r y l i c   a c i d   and  d i e t h y l   e t h e r ,   r e s p e c t i v e l y ,   to  g i v e   3 . 1 4   g 

of   2 - a c e t y l t h i o - 3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d .  

m . p .   1 2 2  -   125  ° C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 5 C l O 5 S  

4  C a l c d .  :   C,  5 7 . 0 7 ;   H,  3 . 9 9  

F o u n d  :   C,  5 7 . 1 5 ;   H,  4 . 0 9  

E x a m p l e   7 

The  p r o c e d u r e   in   E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   was  u s e d   in   p l a c e  

of   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   to   g i v e   3 . 5 0   g  of   2 -  

a c e t y l t h i o - 3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d .  

m . p .   9 1  -   9 4  ° C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 5 C l O 5 S  

C a l c d .  :   C,  5 7 . 0 7 ;   H,  3 . 9 9  

F o u n d  :   C,  5 7 . 1 8 ;   H,  4 . 1 0  

E x a m p l e   8 

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   7 . 4 7   g  of   4 - b r o m o b i p h e n y l   e t h e r   w e r e   u s e d   in  p l a c e   of   4 -  

m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   6 . 8 6   g  of   3 - [ 4 - ( 4 - b r o m o -  

p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 7 1  -   172  °C  



(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 4 7   g  of  3 - [ 4 - ( 4 - b r o m o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   and  30  m l  

of  c h l o r o f o r m   w e r e   u s e d   in  p l a c e   of  3 - ( 4 - p h e n o x y b e n z o y l ) -  

a c r y l i c   a c i d   and  d i e t h y l   e t h e r ,   r e s p e c t i v e l y ,   to   g i v e   4 . 1 5   g 

of  2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - b r o m o p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d .  

m . p .   1 1 7  -   118  ° C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 5 B r O 5 S  

C a l c d .  :   C,  5 1 . 0 8 ;   H,  3 . 5 7  

F o u n d  :   C,  5 1 . 1 4 ;   H,  3 . 6 1  

E x a m p l e   9 

(1)  The  p r o c e d u r e   in  E x a m p l e   2 (1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   7 . 1 7   g  of   3 , 4 - d i c h l o r o b i p h e n y l   e t h e r   w e r e   u s e d   in  p l a c e  

of   4 - m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   5 . 5 6   g  of  3 - [ 4 - ( 3 , 4 -  

d i c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 5 5  -   1 5 6 . 5   °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 3 7   g  of   3 - [ 4 - ( 3 , 4 - d i c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   a n d  

30  ml  of   d i c h l o r o m e t h a n e   w e r e   u s e d   in  p l a c e d   of   3 - ( 4 -  

p h e n o x y b e n z o y l ) a c r y l i c   a c i d   and  d i e t h y l   e t h e r ,   r e s p e c t i v e l y ,  

to   g i v e   3 . 9 6   g  of   2 - a c e t y l t h i o - 3 - [ 4 - ( 3 , 4 - d i c h l o r o p h e n o x y  

) b e n z o y l ] - p r o p i o n i c   a c i d   in  t h e   f o rm  of  an  o i l .  

IR VmaxCHCl3  c m - 1 :   1 7 5 0  -   1670  ( c a r b o n y l )  

1 H - N M R ( C D C l 3 ) ,   p p m  :  δ  =   2 . 4 0 ( 3 H ,   s ) ,   3 . 5 5 ( l H ,   d d ,  

J = 1 6 H z ,   4 H z ) ,   3 . 7 0 ( l H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 7 8 ( 1 H ,   dd ,   J = 6 H z ,  

4 H z ) ,   6 . 7 0 ( l H ,   b s ) ,   6 . 9 0  -   7 . 5 2 ( 5 H ,   m),   7 . 9 2 ( 2 H ,   d )  



E x a m p l e   10  

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 5 6   g  of   4 - c h l o r o - 2 - m e t h y l b i p h e n y l   e t h e r   w e r e   u s e d   i n  

p l a c e   of  4 - m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   8 . 6 4   g  of   3 - [ 4 - ( 4 -  

c h l o r o - 2 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 3 8  -   139  ° C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 1 7   g  of   3 - [ 4 - ( 4 - c h l o r o - 2 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d  

w e r e   u s e d   in   p l a c e   of   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   t o  

g i v e   3 . 6 0   g  of  2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - c h l o r o - 2 - m e t h y l p h e n o x y ) -  

b e n z o y l ] p r o p i o n i c   a c i d   in  t he   f o r m   of   an  o i l .  

IR Vmaxneat  c m - 1  :   1 7 4 0  -   1680  ( c a r b o n y l )  

1H-NMR(CDCl3)  ,   p p m  :   δ =  2 . 1 7  ( 3 H ,   s ) ,   2 . 3 9 ( 3 H ,   s ) ,  

3 . 5 7 ( 1 H ,   d d ,   J = 1 8 H z ,   5 H z ) ,   3 . 6 6 ( l H ,   dd ,   J = 1 8 H z ,   8 H z ) ,   4 . 7 7 ( 1 H ,  

dd ,   J = 8 H z ,   5 H z ) ,   6 . 9 3 ( 3 H ,   m),   7 . 1 8  -   7 . 3 4 ( 2 H ,   m),   7 . 9 4 ( 2 H ,   d ,  

J = 9 H z ) ,   8 . 5 4 ( l H ,   b s )  

E x a m p l e   1 1  

(1)  The  p r o c e d u r e   in  E x a m p l e   2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 5 6   g  of   4 - c h l o r o - 3 - m e t h y l b i p h e n y l   e t h e r   w e r e   u s e d   i n  

p l a c e   of   4 - m e t h y l b i p h e n y l   e t h e r ,   to   g i v e   7 . 0 7   g  o f   3 - [ 4 - ( 4 -  

c h l o r o - 3 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d .  

m . p .   1 3 5  -   1 3 6 . 5   ° C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 1 7   g  o f   3 - [ 4 - ( 4 - c h l o r o - 3 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d  

and  30  ml  of   d i c h l o r o m e t h a n e   w e r e   u s e d   in  p l a c e   of  3 - ( 4 -  



p h e n o x y b e n z o y l ) a c r y l i c   a c i d   and  d i e t h y l   e t h e r ,   r e s p e c t i v e l y ,  

to  g i v e   3 . 8 3   g  of   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - c h l o r o - 3 - m e t h y l -  

p h e n o x y ) b e n z o y l ] p r o p i o n i c   a c i d   in  t h e   f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1 :   1 7 2 0  -   1680  ( c a r b o n y l )  m a x  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  2 . 3 6 ( 3 H ,   s ) ,   2 . 3 8 ( 3 H ,   s ) ,  

3 . 5 2  ( 1 H ,   dd ,   J = l 6 H z ,  4 H z ) ,   3 . 6 7 ( l H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 7 5 ( l H ,  

dd,   J = 6 H z ,   4 H z ) ,   5 . 3 0 ( l H ,   b s ) ,   6 . 8 0  -   7 . 0 2 ( 4 H ,   m),   7 . 3 6 ( l H ,   d ,  

J = 8 H z ) ,   7 . 9 3 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   12  

(1)  5 . 3 6   g  of  3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d   w e r e  

d i s s o l v e d   in  30  ml  of  d i m e t h y l f o r m a m i d e ,   t h e n   1 . 4 8   g  o f  

l i t h i u m   c a r b o n a t e   and  5 . 6 8   g  of  m e t h y l   i o d i d e   w e r e   a d d e d .   T h e  

m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   3  h o u r s   and  t h e n  

a l l o w e d   to   s t a n d   o v e r n i g h t .   D i e t h y l   e t h e r   was  a d d e d   to   t h e  

r e a c t i o n   m i x t u r e ,   w h i c h   was  t h e n   w a s h e d ,   in  t u r n ,   w i t h   w a t e r ,  

a  s a t u r a t e d   a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o g e n c a r b o n a t e   a n d  

w a t e r ,   and  t h e n   d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  d i e t h y l  

e t h e r   was  r e m o v e d   by  e v a p o r a t i o n   u n d e r   r e d u c e d   p r e s s u r e ,   a n d  

t h e   r e s i d u e   was  r e c r y s t a l l i z e d   f r o m   a  m i x t u r e   of   b e n z e n e   a n d  

h e x a n e   t o   g i v e   5 . 2 4   g  of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e .  

m . p .   8 8  -   90  °C 

(2)  2 . 8 2   g  of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e   w e r e  

d i s s o l v e d   in  30  m l  o f   d i e t h y l   e t h e r ,   t h e n   1 .5   ml  of   t h i o a c e t i c  

a c i d   w e r e   a d d e d .   The  m i x t u r e   was  s t i r r e d   f o r  3   h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  w a s h e d ,   in  t u r n ,   w i t h   w a t e r ,   a  s a t u r a t e d  



a q u e o u s   s o l u t i o n   of   s o d i u m   h y d r o g e n c a r b o n a t e   and  w a t e r   a n d  

t h e n   d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  d i e t h y l   e t h e r   w a s  

r e m o v e d   by  d i s t i l l a t i o n   u n d e r   r e d u c e d   p r e s s u r e .   The  r e s i d u e  

was  p u r i f i e d   f i r s t   by  s i l i c a   g e l   c o l u m n   c h r o m a t o g r a p h y ,   e l u t e d  

w i t h   a  m i x t u r e   of  h e x a n e   and  d i e t h y l   e t h e r ,   t h e n   b y  

r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e   of   h e x a n e   and  d i e t h y l   e t h e r  

to   g i v e   2 . 9 1   g  of   m e t h y l   2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) -  

p r o p i o n a t e .  

m . p .   5 9  -   6 1  ° C  

A n a l . ( % ) ;   f o r   C 1 9 H 1 8 O 5 S  

C a l c d .  :   C,  6 3 . 6 7 ;   H,  5 . 0 6  

F o u n d  :   C,  6 3 . 4 9 ;   H,  5 . 1 2  

E x a m p l e   1 3  

(1)  5 . 3 6   g  of   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c . a c i d   w e r e  

d i s s o l v e d   in   30  ml  of   d i m e t h y l f o r m a m i d e ,   and  t h e n   1 . 3 6   g  o f  

p o t a s s i u m   c a r b o n a t e   and  3 . 0 8   g  of   d i e t h y l   s u l f a t e   w e r e   a d d e d .  

The  m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   3  h o u r s .  

D i e t h y l   e t h e r   was  a d d e d   to   t h e   r e a c t i o n   m i x t u r e ,   w h i c h   w a s  

t h e n   w a s h e d ,   in  t u r n ,   w i t h   w a t e r ,   a  s a t u r a t e d   a q u e o u s   s o l u t i o n  

of   s o d i u m   h y d r o g e n c a r b o n a t e   and  w a t e r ,   and  d r i e d   o v e r  

m a g n e s i u m   s u l f a t e .   The  d i e t h y l   e t h e r   was  r e m o v e d   b y  

e v a p o r a t i o n   u n d e r   r e d u c e d   p r e s s u r e .   The  r e s i d u e   w a s  

p u r i f i e d   f i r s t   by  s i l i c a   g e l  c o l u m n   c h r o m a t o g r a p h y ,   e l u t e d  

w i t h   a  m i x t u r e   of   h e x a n e   and  d i e t h y l   e t h e r ,   t h e n   b y  

r e c r y s t a l l i z a t i o n   f r o m   h e x a n e   to   g i v e   4 . 3 6   g  of   e t h y l   3 - ( 4 -  

p h e n o x y b e n z o y l ) a c r y l a t e .  



m . p .   5 0  -   5 3 . 5   °C 

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   2 . 9 6   g  of  e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e   was  u s e d   i n  

p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   to   g i v e   3 . 4 6   g  

of  e t h y l   2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e .  

m . p .   7 8  -   79  °C  

A n a l . ( % ) ;   f o r   C 2 0 H 2 0 O 5 S  

C a l c d .  :   C,  6 4 . 5 0 ;   H,  5 . 4 1  

F o u n d  :   C,  6 4 . 5 3 ;   H,  5 . 5 2  

E x a m p l e   14  

(1)  6 . 2 4   g  of  i s o p r o p y l   3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e  

w e r e   d i s s o l v e d   in  50  ml  of   c h l o r o f o r m .   A f t e r   a  c a t a l y t i c  

a m o u n t   of  a n h y d r o u s   a l u m i n u m   c h l o r i d e   was  a d d e d ,   a  s o l u t i o n   o f  

3 . 6 2   g  of   b r o m i n e   in  20  ml  of  c h l o r o f o r m   was  a d d e d   d r o p w i s e  

o v e r   30  m i n u t e s .   The  r e a c t i o n   m i x t u r e   was  w a s h e d   w i t h  

w a t e r ,   t h e n   d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  c h l o r o f o r m  

was  r e m o v e d   by  e v a p o r a t i o n   u n d e r   r e d u c e d   p r e s s u r e   to   g i v e   o i l y  

i s o p r o p y l   3 - b r o m o - 3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e ,   w h i c h   w a s  

d i s s o l v e d ,   w i t h o u t   p u r i f i c a t i o n ,   in  50  ml  of  d i m e t h y l -  

f o r m a m i d e .   3 . 0 2   g  of   p o t a s s i u m   a c e t a t e   w e r e   a d d e d   u n d e r   i c e -  

c o o l i n g ,   and  t h e   m i x t u r e   was  s t i r r e d   f o r   30  m i n u t e s .   D i e t h y l  

e t h e r   was  a d d e d   to  t he   r e a c t i o n   m i x t u r e ,   w h i c h   was  t h e n   w a s h e d  

w i t h   w a t e r   and  d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  d i e t h y l  

e t h e r   was  d i s t i l l e d   o f f   u n d e r   r e d u c e d   p r e s s u r e   and  t h e   r e s i d u e  

was  r e c r y s t a l l i z e d   f rom  a  m i x t u r e   of  h e x a n e   and  d i e t h y l   e t h e r  

to   g i v e   5 . 8 3   g  of   i s o p r o p y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e . .  



m . p .   7 1 . 5  -   72  °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 1 0   g  of  i s o p r o p y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e   w e r e  

u s e d   in   p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   to   g i v e  

3 . 6 2   g  of   i s o p r o p y l   2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) -  

p r o p i o n a t e   in  t h e   f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1  :   1730  ( e s t e r ,   t h i o e s t e r )  

1690  ( k e t o n e )  

f H - N M R ( C D C 1 3 ) ,   p p m  :   δ=  1 . 2 2 ( 3 H ,   d,  J = 6 H z ) ,   1 . 2 5  ( 3 H ,  

d,  J = 6 H z ) ,   2 . 3 7 ( 3 H ,   s ) ,   3 . 5 1 ( 1 H ,   dd ,   J = 1 7 H z ,   4 H z ) ,   3 . 6 6 ( l H ,  

dd ,   J = 1 7 H z ,   8 H z ) ,   4 . 6 7 ( l H ,   d d ,   J = 8 H z ,   4 H z ) ,   5 . 0 5 ( 1 H ,   h e p t e t ,  

J = 6 H z ) ,   6 . 9 6  -   7 . 4 8 ( 7 H ,   m),   8 . 0 1 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   1 5  

(1)  The  p r o c e d u r e   in   E x a m p l e   1 4 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 8 0   g  o f   p e n t y l   3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e   w e r e   u s e d  

in  p l a c e   of   i s o p r o p y l   3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e ,   to   g i v e  

6 . 3 9   g  of   p e n t y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e   in  t h e   f o rm  o f  

an  o i l .  

1H-NMR (CDCl3) ,   p p m :  δ  =   0 . 9 2 ( 3 H ,   m),   1 . 3 7 ( 4 H ,   m ) ,  

1 . 6 9 ( 2 H ,   m),   4 . 2 7 ( 2 H ,   t ,   J = 7 H z ) ,   6 . 9 0 ( l H ,   d,  J = 1 6 H z ) ,   7 . 0 0  -  

7 . 5 0 ( 7 H ,   m),   7 . 9 4 ( 1 H ,   d,  J = 1 6 H z ) ,   8 . 0 1 ( 2 H ,   d,  J = 8 H z )  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 3 8   g  o f   p e n t y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e   w e r e   u s e d  

in  p l a c e   of   m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   to   g i v e   3 . 9 3  

g  o f   p e n t y l   2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e   in   t h e  



f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1  :   1735  ( e s t e r ,   t h i o e s t e r )  

1685  ( k e t o n e )  

1 H - N M R ( C D C l 3 ) ,   p p m  :   6=  0 . 8 7 ( 3 H ,   m),   1 . 3 0 ( 4 H ,   m ) ,  

1 . 6 3 ( 2 H ,   m),   2 . 3 8 ( 3 H ,   s ) ,   3 . 5 2 ( l H ,   dd,   J = 1 8 H z ,   5 H z ) ,   3 . 6 6 ( 1 H ,  

dd ,   J = 1 8 H z ,   8 H z ) ,   4 . 1 4 ( 2 H ,   t ,   J = 6 H z ) ,   4 . 7 2 ( l H ,   dd ,   J = 8 H z ,  

5 H z ) ,   6 . 9 5  -   7 . 4 8 ( 7 H ,   m),  7 . 9 4 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   1 6  

3 . 5 8   g  of   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] -  

p r o p i o n i c   a c i d   w e r e   d i s s o l v e d   in  50  ml  of   e t h a n o l ,   t h e n   a  

s o l u t i o n   of  0 . 0 4   g  of  s o d i u m   h y d r o x i d e   in  10  ml  of  e t h a n o l   w a s  

a d d e d   d r o p w i s e ,   u n d e r   i c e - c o o l i n g   and  w i t h   s t i r r i n g .   T h e  

m i x t u r e   was  s t i r r e d   a t   t h e   same  t e m p e r a t u r e   f o r   a  f u r t h e r   o n e  

h o u r .   20  ml  of  d i e t h y l   e t h e r   w e r e   a d d e d   to   t h e   r e a c t i o n  

m i x t u r e   and  t h e   p r e c i p i t a t e   was  c o l l e c t e d   by  f i l t r a t i o n ,   t h e n  

w a s h e d   w i t h   d i e t h y l   e t h e r ,   to   g i v e   3 . 0 4   g  of   s o d i u m   2 - a c e t y l -  

t h i o - 3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] p r o p i o n a t e .  

m . p .   1 4 0  -   145  °C  ( d e c . )  

A n a l . ( % ) ;   f o r   C 1 9 H 1 7 N a O 5 S  

C a l c d .  :   C,  5 9 . 9 9 ;   H,  4 . 5 0  

F o u n d  :   C,  5 9 . 8 4 ;   H,  4 . 4 5  

E x a m p l e   17  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   5 . 6 4   g  of   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   a n d  



5 . 9 8   g  of   e t h y l   i o d i d e   we re   u s e d   in  p l a c e   of  3 - ( 4 - p h e n o x y -  

b e n z o y l ) a c r y l i c   a c i d   and  m e t h y l   i o d i d e ,   r e s p e c t i v e l y ,   to  g i v e  

4 . 7 4   g  of   e t h y l   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l a t e   in  t h e  

f o r m   of  an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  1 . 3 4  ( 3 H ,   t ,   J = 7 H z ) ,   2 . 3 7 ( 3 H ,  

s ) ,   4 . 3 0 ( 2 H ,   q ,  J = 7 H z ) ,   6 . 8 8  ( 1 H ,   d,  J = 1 6 H z ) ,   6 . 9 8  -   7 . 3 6 ( 6 H ,  

m) ,   7 . 9 0 ( 1 H ,   d,  J = 1 6 H z ) ,   7 . 9 9 ( 2 H ,   d,  J = 8 H z )  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 1 0   g  of   e t h y l   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l a t e  

w e r e   u s e d   in   p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 1 8   g  of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) -  

b e n z o y l ] p r o p i o n a t e .  

m . p .   8 5  -   8 6 . 5   ° C  

A n a l .  ( % )  ;   f o r   C 2 1 H 2 2 O 5 S  

C a l c d .  :   C,  6 5 . 2 7 ;   H,  5 . 7 4  

F o u n d  :   C,  6 5 . 2 9 ;   H,  5 . 7 1  

E x a m p l e   1 8  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 2 0   g  of   3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d  

w e r e   u s e d   in   p l a c e   of   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c  

a c i d ,   t o   g i v e  4 . 9 1   g  of  e t h y l   3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) -  

b e n z o y l ] a c r y l a t e   in  t h e   f o r m   of   an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m :  δ  =   1 . 2 9  ( 6 H ,   d,  J = 6 H z ) ,   1 . 3 5 ( 3 H ,  

t ,   J = 7 H z ) ,   2 . 9 6 ( l H ,   h e p t e t ,   J = 6 H z ) ,   4 . 3 2 ( 2 H ,   q,  J = 7 H z ) ,  

6 . 9 0  ( 1 H ,   d,  J = 1 6 H z ) ,   7 . 0 2 ( 2 H ,   d,  J = 8 H z ) ,   7 . 0 4 ( 2 H ,   d,  J = 8 H z ) ,  

7 . 2 8 ( 2 H ,   d,  J = 8 H z ) ,   7 . 9 1 ( 1 H ,   d,  J = 1 6 H z ) ,   8 . 0 0 ( 2 H ,   d,  J = 8 H z )  



(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 3 6   g  of  e t h y l   3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) b e n z o y l ] a c r y l a t e  

w e r e   u s e d   in  p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 8 3   g  of  e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - i s o p r o p y l p h e n o x y ) -  

b e n z o y l ] p r o p i o n a t e   in  t h e   f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1 :   1730  ( e s t e r ,   t h i o e s t e r )  

1680  ( k e t o n e )  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  1 . 2 6  ( 3 H ,   t ,   J = 7 H z ) ,   1 . 2 7  ( 6 H ,  

d,  J = 6 H z ) ,   2 . 3 8 ( 3 H ,   s ) ,   2 . 9 4 ( l H ,   h e p t e t ,   J = 6 H z ) ,   3 . 5 1 ( 1 H ,   d d ,  

J = 1 6 H z ,   4 H z ) ,   3 . 6 5 ( l H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 2 1 ( 2 H ,   q,  J = 7 H z ) ,  

. 4 . 7 0 ( 1 H ,   dd ,   J = 6 H z ,   4 H z ) ,   6 . 9 8 ( 4 H ,   d,  J = 8 H z ) ,   7 . 2 5 ( 2 H ,   d ,  

J = 8 H z ) ,   7 . 9 2 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   19  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 0 0   g  of   3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d  

w e r e   u s e d   in  p l a c e   of  3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c  

a c i d ,   to   g i v e   5 . 0 6   g  of  e t h y l   3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) b e n z o y l ] -  

a c r y l a t e   in  t h e   f o r m   of  an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m :  δ  =   1 . 3 1 ( 3 H ,   t ,   J = 7 H z ) ,   3 . 8 0 ( 3 H ,  

s ) ,   4 . 2 6 ( 2 H ,   q,  J = 7 H z ) ,   6 . 8 0  ( 1 H ,   d,  J = 1 6 H z ) ,   6 . 8 6  -   7 . 3 0 ( 6 H ,  

m),   7 . 8 6 ( 1 H ,   d,  J = l 6 H z ) ,   7 . 9 3 ( 2 H ,   d,  J = 8 H z )  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 2 9   g  of   e t h y l   3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) b e n z o y l ] a c r y l a t e  

w e r e   u s e d   in  p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 8 7   g  of  e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - m e t h o x y p h e n o x y ) -  



b e n z o y l ] p r o p i o n a t e   in  t h e   f o r m   of  an  o i l .  

IR Vmaxneat  c m - 1 :   1 7 4 0  -   1670  ( c a r b o n y l )  

1 H - N M R ( C D C l 3 ) ,   p p m :  δ  =   1 . 2 5 ( 3 H ,   t ,   J = 7 H z ) ,   2 . 3 6 ( 3 H ,  

s ) ,   3 . 5 1 ( l H ,   dd ,   J = 1 8 H z ,   5 H z ) ,   3 . 6 7 ( l H ,   dd ,   J = 1 8 H z ,   8 H z ) ,  

3 . 8 2 ( 3 H ,   s ) ,   4 . 2 0 ( 2 H ,   q,  J = 7 H z ) ,   4 . 7 0 ( l H ,   dd ,   J = 8 H z ,   5 H z ) ,  

6 . 9 0  -   7 . 0 4 ( 6 H ,   m),  7 . 9 1 ( 2 H ,   d,  J = 9 H z )  

E x a m p l e   2 0  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 0 5   g  of   3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in  p l a c e   of   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d ,  

to   g i v e   5 . 0 6   g  o f   e t h y l   3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) b e n z o y l ] -  

a c r y l a t e   in  t h e   f o r m   of   an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m :  δ  =   1 . 3 2  ( 3 H ,   t ,   J = 7 H z ) ,   4 . 2 8 ( 2 H ,  

q,   J = 7 H z ) ,   6 . 8 1 ( 1 H ,   d,  J = 1 6 H z ) ,   6 . 8 5  -   7 . 4 1 ( 4 H ,   m) ,   7 . 8 7 ( l H ,  

d,  J = 1 6 H z ) ,   7 . 9 7 ( 2 H ,   d,  J = 9 H z )  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 3 1   g  of   e t h y l   3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) b e n z o y l ] a c r l y a t e  

w e r e   u s e d   in   p l a c e   of   m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 8 0   g  of  e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 2 - c h l o r o p h e n o x y ) -  

b e n z o y h ] p r o p i o n a t e   in  t h e   f o r m   of   an  o i l .  

IR Vmaxneat  c m - 1 :   1 7 4 0  -   1680  ( c a r b o n y l )  

1 H - N M R ( C D C l 3 ) ,   p p m :   δ =  1 . 2 5 ( 3 H ,   t ,   J = 7 H z ) ,   2 . 3 7 ( 3 H ,  

s ) ,   3 . 5 2 ( l H ,   dd ,   J = 1 8 H z ,   5 H z ) ,   3 . 6 8  ( 1 H ,   d d ,   J = 1 8 H z ,   8 H z ) ,  

4 . 2 1 ( 2 H ,   q,  J = 7 H z ) ,   4 . 7 1 ( 1 H ,   dd ,   J = 8 H z ,   5 H z ) ,   6 . 9 4 ( 2 H ,   d ,  

J = 9 H z ) ,   7 . 1 3 ( l H ,   d,  J = 8 H z ) ,   7 . 1 5  -   7 . 3 7 ( 2 H ,   m),   7 . 5 2 ( l H ,   d ,  



J = 8 H z ) ,   7 . 9 5 ( 2 H ,   d,  J = 9 H z )  

E x a m p l e   2 1  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 0 5   g  of   3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in  p l a c e   of  3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d ,  

to   g i v e   5 . 7 8   g  of  e t h y l   3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l a t e  

in  t h e   f o r m   of  an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  1 . 3 6 ( 3 H ,   t ,  J = 7 H z ) ,   4 . 3 2 ( 2 H ,  

q,  J = 7 H z )   6 . 9 1 ( 1 H ,   d,  J = 1 6 H z ) ,   6 . 9 9  ( 1 H ,  d ,   J = 8 H z ) ,   7 . 1 0  ( 2 H ,   d ,  

J = 8 H z ) ,   7 . 1 1 ( 1 H ,   d,  J = 8 H z ) ,   7 . 2 1 ( 1 H ,   d,  J = 8 H z ) ,   7 . 3 3 ( l H ,   q ,  

J = 8 H z ) ,   7 . 9 1 ( 1 H ,   d,  J = 1 6 H z ) ,   8 . 0 4 ( 2 H ,   d ,  J = 8 H z )  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 3 1   g  of  e t h y l   3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l a t e  

w e r e   u s e d   in  p l a c e   of   m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 8 3   g  of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 3 - c h l o r o p h e n o x y ) -  

b e n z o y l ] p r o p i o n a t e   in  t h e   f o rm  of   an  o i l .  

I R  V C H C l 3   c m - 1 :   1 7 5 0  -   1670  ( c a r b o n y l )  
m a x  

1 H - N M R ( C D C l 3 ) ,   p p m :  δ =   1 . 2 7 ( 3 H ,   t ,   J = 7 H z ) ,   2 . 3 9 ( 3 H ,  

s ) ,   3 . 5 3 ( l H ,   dd ,   J = 1 6 H z ,   4 H z ) ,   3 . 6 9 ( l H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 2 3  

(2H,  q,  J = 7 H z ) ,   4 . 7 2 ( l H ,   dd ,   J = 6 H z ,   4 H z ) ,   6 . 9 0  -   7 . 4 0 ( 6 H ,   m ) ,  

7 . 9 8 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   2 2  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 3 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 0 5   g  of   3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in  p l a c e   of  3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l i c   a c i d ,   to   g i v e  



5 . 5 1   g  of  e t h y l   3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ] a c r y l a t e .  

m . p .   5 7  -   58  ° C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 3 1   g  of   e t h y l   3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ) a c r y l a t e  

w e r e   u s e d   in   p l a c e   of  m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 8 1   g  of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) -  

b e n z o y l ] p r o p i o n a t e .  

m . p .   7 5 . 5  -   77  ° C  

A n a l . ( % ) ;   f o r   C 2 0 H 1 9 C l O 5 S  

C a l c d .  :   C,  5 9 . 0 4 ;   H,  4 . 7 1  

F o u n d  :   C,  5 8 . 9 1 ;   H,  4 . 7 2  

E x a m p l e   2 3  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 9 2  g   of   3 - [ 4 - ( 4 - b r o m o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d   w e r e  

u s e d   in   p l a c e   of   3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d ,  

to   g i v e   6 . 0 0   g  o f   e t h y l   3 - [ 4 - ( 4 - b r o m o p h e n o x y ) b e n z o y l ] a c r y l a t e  

in   t h e   f o r m   of  an  o i l .  

1 H - N M R ( C D C l 3 ) ,   p p m :   δ =  1 . 3 0 ( 3 H ,   t ,   J = 7 H z ) ,   4 . 2 7 ( 2 H ,  

q,   J = 7 H z ) ,   6 . 8 1 ( 1 H ,   d,  J = 1 6 H z ) ,   6 . 9 0  -   7 . 5 5 ( 6 H ,   m) ,   7 . 8 5 ( l H ,  

d,  J = 1 6 H z ) ,   7 . 9 5 ( 2 H ,   d,   J = 9 H z )  

(2 ) -   The   p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 7 4   g  of   e t h y l   3 - [ 4 - ( 4 - b r o m o p h e n o x y ) b e n z o y l ] - a c r y l a t e  

w e r e   u s e d   in  p l a c e   of   m e t h y l  3 - ( 4 - p h e n o x y b e n z o y l ) a c r y l a t e ,   t o  

g i v e   3 . 5 1   g  of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - b r o m o p h e n o x y ) -  

b e n z o y l ] p r o p i o n a t e .  

m . p .   6 7  -   6 8 . 5   ° C  



A n a l . ( % ) ;   f o r   C 2 p H 1 9 B r O 5 S  

C a l c d .  :   C,  5 3 . 2 2 ;   H,  4 . 2 4  

F o u n d  :   C,  5 3 . 3 4 ;   H,  4 . 3 2  

E x a m p l e   2 4  

(1)  The  p r o c e d u r e   in  E x a m p l e   1 7 ( 1 )   was  f o l l o w e d ,   e x c e p t  

t h a t   6 . 7 4   g  of   3 - [ 4 - ( 3 , 4 - d i c h l o r o p h e n o x y ) b e n z o y l ] a c r y l i c   a c i d  

w e r e   u s e d   in  p l a c e   of  3 - [ 4 - ( 4 - m e t h y l p h e n o x y ) b e n z o y l ] a c r y l i c  

a c i d ,   to   g i v e   5 . 4 2   g  of   e t h y l   3 - [ 4 - ( 3 , 4 - d i c h l o r o p h e n o x y ) -  

b e n z o y l ] a c r y l a t e .  

m . p .   1 1 5  -   117  °C  

(2)  The  p r o c e d u r e   in  E x a m p l e   1 2 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   3 . 6 5   g  of  e t h y l   3 - [ 4 - ( 3 , 4 - d i c h l o r o p h e n o x y ) b e n z o y l ] -  

a c r y l a t e   w e r e   u s e d   in  p l a c e   of   m e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) -  

a c r y l a t e ,   to   g i v e   3 . 9 0   g  of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 3 , 4 -  

d i c h l o r o p h e n o x y ) b e n z o y l ] p r o p i o n a t e   in  t h e   f o r m   of  an  o i l .  

IR VmaxCHCl3  c m - 1  :   1 7 5 0  -   1670  ( c a r b o n y l )  max  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ=  1 . 2 7  ( 3 H ,   t ,   J = 7 H z ) ,   2 . 1 8  ( 3 H ,  

s ) ,   3 . 5 2  ( 1 H ,   dd ,   J = 1 6 H z ,   4 H z ) ,   3 . 7 0  ( 1 H ,   dd ,   J = 1 6 H z ,   6 H z ) ,   4 . 2 3  

(2H,  q,  J = 7 H z ) ,   4 . 7 2 ( l H ,   dd ,   J = 6 H z ,   4 H z ) ,   6 . 9 3 ( 1 H ,   dd ,   J = 8 H z ,  

3 H z ) ,   7 . 0 4 ( 2 H ,   d,  J = 8 H z ) ,   7 . 1 8 ( 1 H ,   d,  J = 3 H z ) ,   7 . 4 7 ( l H ,   d,  J =  

8 H z ) ,   7 . 9 8 ( 2 H ,   d,  J = 8 H z )  

E x a m p l e   2 5  

3 , 4 4   g  of  2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) p r o p i o n i c  

a c i d   w e r e   d i s s o l v e d   in  50  ml  of   d i o x a n e ,   t h e n   5  ml  o f  



d i s t i l l e d   w a t e r   and  2  ml  of  c o n c e n t r a t e d   s u l f u r i c   a c i d   w e r e  

a d d e d ,   and  t h e   m i x t u r e   was  r e f l u x e d   f o r   3  h o u r s .   The  d i o x a n e  

was  r e m o v e d  b y   e v a p o r a t i o n   u n d e r   r e d u c e d   p r e s s u r e .   D i e t h y l  

e t h e r   was  a d d e d   to   t h e   r e s i d u e ,   w h i c h   was  e x t r a c t e d   w i t h   a  

s a t u r a t e d   a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o g e n c a r b o n a t e .   T h e  

e x t r a c t   was  w a s h e d   w i t h   d i e t h y l   e t h e r ,   made  s l i g h t l y   a c i d i c   b y  

a d d i t i o n   of   d i l u t e   h y d r o c h l o r i c   a c i d ,   and  e x t r a c t e d   w i t h  

d i e t h y l   e t h e r .   The  d i e t h y l   e t h e r   l a y e r   was  w a s h e d   w i t h  

w a t e r   and   d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  d i e t h y l   e t h e r  

was  d i s t i l l e d   o f f   and  t h e   r e s i d u e   was  p u r i f i e d   f i r s t   by  s i l i c a  

g e l   c o l u m n   c h r o m a t o g r a p h y ,   e l u t e d   w i t h   a  m i x t u r e   of  h e x a n e   a n d  

d i c h l o r o m e t h a n e ,   t h e n   by  r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e   o f  

h e x a n e   and  a c e t o n e   to   g i v e   1 . 1 6   g  of  2 - m e r c a p t o - 3 - ( 4 - p h e n o x y -  

b e n z o y l ) p r o p i o n i c . a c i d .  

m . p .   1 3 4  -   135  ° C  

A n a l . ( % ) ;   f o r   C l 6 H 1 4 0 4 S  

C a l c d .  :   C,  6 3 . 5 6 ;   H,  4 . 6 7  

F o u n d  :   C,  6 3 . 5 4 ;   H,  4 . 7 0  

E x a m p l e   2 6  

3 . 7 2   g  of   e t h y l   2 - a c e t y l t h i o - 3 - ( 4 - p h e n o x y b e n z o y l ) -  

p r o p i o n a t e   w e r e   d i s s o l v e d   in   30  ml  of   e t h a n o l ,   t h e n   3  ml  o f  

d i s t i l l e d   w a t e r   and  1 . 2   ml  of   c o n c e n t r a t e d   s u l f u r i c   a c i d   w e r e  

a d d e d ,   and  t h e   m i x t u r e   was  r e f l u x e d   f o r   4  h o u r s .   T h e  

e t h a n o l   w a s  r e m o v e d   by  e v a p o r a t i o n   u n d e r   r e d u c e d   p r e s s u r e .  

D i e t h y l   e t h e r  w a s   a d d e d   t o   t h e   r e s i d u e ,   w h i c h   was  w a s h e d   w i t h  

w a t e r   and  d r i e d   o v e r   m a g n e s i u m   s u l f a t e .   The  d i e t h y l   e t h e r  



was  d i s t i l l e d   o f f   and  t h e   r e s i d u e   was  p u r i f i e d   f i r s t   by  s i l i c a  

g e l   c o l u m n   c h r o m a t o g r a p h y ,   e l u t e d   w i t h   a  m i x t u r e   of  h e x a n e   a n d  

d i e t h y l   e t h e r ,   t h e n   by  r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e   o f  

h e x a n e   and  d i e t h y l   e t h e r   to   g i v e   2 . 7 1   g  of  e t h y l   2 - m e r c a p t o - 3 -  

( 4 - p h e n o x y b e n z o y l ) p r o p i o n a t e .  

m . p .   4 6  -   4 7 . 5   °C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 8 O 4 S  

C a l c d .  :   C,  6 5 . 4 3 ;   H,  5 . 4 9  

F o u n d  :   C,  6 5 . 4 6 ;   H,  5 . 5 6  

E x a m p l e   27  

The  p r o c e d u r e   in  E x a m p l e   26  was  f o l l o w e d ,   e x c e p t   t h a t  

4 . 0 7  g   of   e t h y l   2 - a c e t y l t h i o - 3 - [ 4 - ( 4 - c h l o r o p h e n o x y ) b e n z o y l ] -  

p r o p i o n a t e   w e r e   u s e d   in  p l a c e   of   e t h y l   2 - a c e t y l t h i o - 3 - ( 4 -  

p h e n o x y b e n z o y l ) p r o p i o n a t e ,   to   g i v e   2 . 7 7   g  of  e t h y l   3 - [ 4 - ( 4 -  

c h l o r o p h e n o x y ) b e n z o y l ] - 2 - m e r c a p t o p r o p i o n a t e .  

m . p .   7 5 . 5  -   7 6 . 5 ° C  

A n a l . ( % ) ;   f o r   C 1 8 H 1 7 C l O 4 S  

C a l c d .  :   C,  5 9 . 2 6 ;   H,  4 . 7 0  

F o u n d  :   C,  5 9 . 1 4 ;   H,  4 . 7 6  

E x a m p l e   28  

3 . 3 0   g  of  e t h y l   2 - m e r c a p t o - 3 - ( 4 - p h e n o x y b e n z o y l ) - .  

p r o p i o n a t e   w e r e   d i s s o l v e d   in   40  ml  of  d i e t h y l   e t h e r ,   t h e n   0 . 5  

ml  of  p y r i d i n e   and  3 .0   ml  of   p r o p i o n y l   c h l o r i d e   w e r e   a d d e d .  

T h e  m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   5  h o u r s   a n d  

t h e n   a l l o w e d   to   s t a n d   o v e r n i g h t .   The  r e a c t i o n   m i x t u r e   w a s  



w a s h e d ,   in  t u r n ,   w i t h   w a t e r ,   a  s a t u r a t e d   a q u e o u s   s o l u t i o n   o f  

s o d i u m   h y d r o g e n c a r b o n a t e   and  w a t e r ,   d r i e d   o v e r   m a g n e s i u m  

s u l f a t e ,   and  t h e   d i e t h y l   e t h e r   was  d i s t i l l e d   o f f .   T h e  

r e s i d u e   was  p u r i f i e d   f i r s t   by  s i l i c a   g e l   c o l u m n  

c h r o m a t o g r a p h y ,   e l u t e d   w i t h   a  m i x t u r e   of  h e x a n e   and  d i e t h y l  

e t h e r ,   t h e n   by  r e c r y s t a l l i z a t i o n   f rom  a  m i x t u r e   of   h e x a n e   a n d  

d i e t h y l   e t h e r   to   g i v e   3 . 4 5   g  of  e t h y l   3 - ( 4 - p h e n o x y b e n z o y l ) - 2 -  

p r o p i o n y l t h i o p r o p i o n a t e .  

m . p .   5 5  -   5 7 ° C  

A n a l . ( % ) ;   f o r   C 2 1 H 2 2 O 5 S  

C a l c d .  :   C,  6 5 . 2 7 ;   H,  5 . 7 4  

F o u n d  :   C,  6 5 . 2 9 ;   H,  5 . 6 9  

E x a m p l e   29  

The  p r o c e d u r e   in   E x a m p l e   28  was  f o l l o w e d ,   e x c e p t   t h a t  

3 . 0   ml  of   i s o b u t y r y l   c h l o r i d e   w e r e   u s e d   in   p l a c e   o f   p r o p i o n y l  

c h l o r i d e ,   to   g i v e   3 . 8 8   g  of   e t h y l   2 - i s o b u t y r y l t h i o - 3 - ( 4 -  

p h e n o x y b e n z o y l ) p r o p i o n a t e   in   t h e   f o r m   of   an  o i l .  

IR Vmaxneat  c m - 1 :   1735  ( e s t e r ,   t h i o e s t e r )  
m a x  

1680  ( k e t o n e )  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =   1 . 2 6 ( 9 H ,   m),   2 . 7 9 ( 1 H ,   h e p t e t ,  

J = 6 H z ) ,   3 . 5 2 ( 1 H ,   dd ,   J = 1 7 H z ,   5 H z ) ,   3 . 6 8 ( l H ,   dd ,   J = 1 7 H z ,   8 H z ) ,  

4 . 2 2 ( 2 H ,   q ,   J = 7 H z ) ,   4 . 7 0 ( l H ,   dd ,   J = 8 H z ,   5 H z ) ,   6 . 9 8  -   7 . 4 8 ( 7 H ,  

m) ,   7 . 9 6 ( 2 H ,   d,   J = 8 H z )  

E x a m p l e   3 0  



The  p r o c e d u r e   in  E x a m p l e   28  was  f o l l o w e d ,   e x c e p t   t h a t  

3 .0   ml  of   h e x a n o y l   c h l o r i d e   w e r e   u s e d   in  p l a c e   of  p r o p i o n y l  

c h l o r i d e ,   to  g i v e   3 . 3 0   g  of  e t h y l   2 - h e x a n o y l t h i o - 3 - ( 4 - p h e n o x y -  

b e n z o y l ) p r o p i o n a t e   in  t h e   fo rm  of   an  o i l .  

IR Vmaxneat  c m - 1   1735  ( e s t e r ,   t h i o e s t e r )  

1680  ( k e t o n e )  

1 H - N M R ( C D C l 3 ) ,   p p m  :   δ =  0 . 8 9 ( 3 H ,   m),   1 . 2 7 ( 3 H ,   t ,  

J = 7 H z ) ,   1 . 3 0 ( 4 H ,   m) ,   1 . 6 9 ( 2 H ,   m),   2 . 6 0 ( 2 H ,   t ,   J = 7 H z ) ,   3 . 5 1 ( l H ,  

dd ,   J = 1 7 H z ,   4 H z ) ,   3 . 6 7 ( 1 H ,   dd ,   J = 1 7 H z ,   8 H z ) ,   4 . 2 2 ( 2 H ,   q ,  

J = 7 H z ) ,   4 . 7 2 ( 1 H ,   dd ,   J = 8 H z ,   4 H z ) ,   6 . 9 6  -   7 . 4 8 ( 7 H ,   m),   7 . 9 5 ( 2 H ,  

d,  J = 9 H z )  

E x a m p l e   3 1  

The  p r o c e d u r e   in  E x a m p l e   1 3 ( 2 )   was  f o l l o w e d ,   e x c e p t  

t h a t   2 . 2 2   g  of  t h i o b e n z o i c   a c i d   w e r e   u s e d   in  p l a c e   o f  

t h i o a c e t i c   a c i d ,   to   g i v e   4 . 0 2   g  of   e t h y l   2 - b e n z o y l t h i o - 3 - ( 4 -  

p h e n o x y b e n z o y l ) p r o p i o n a t e .  

m . p .   9 5  -   96  °C  

A n a l . ( % ) ;   f o r   C 2 5 H 2 2 O 5 S  

C a l c d .  :   C,  6 9 . 1 1 ;   H,  5 . 1 0  

F o u n d  :   C,  6 9 . 0 2 ;   H,  5 . 1 5  



1.  3 - b e n z o y l - 2 - m e r c a p t o p r o p i o n i c   a c i d   d e r i v a t i v e s   h a v i n g  

t h e   g e n e r a l   f o r m u l a :  

w h e r e i n   X  i s   h y d r o g e n   or  h a l o g e n ,   Y  i s   h y d r o g e n ,   h a l o g e n ,  

m e t h o x y   or  a l k y l   h a v i n g   1  to   3  c a r b o n   a t o m s ,  Z   i s   h y d r o g e n ,  

a l k y l c a r b o n y l   h a v i n g   2  to   6  c a r b o n   a t o m s   or  b e n z o y l ,   and  R  i s  

h y d r o g e n ,   a l k a l i   m e t a l   or  a l k y l   h a v i n g   1  to  5  c a r b o n   a t o m s .  

2.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   X  i s   h y d r o g e n .  

3.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   Y  i s   h y d r o g e n  

or   h a l o g e n .  

4.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   Z  i s   a c e t y l .  

5.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   R  i s   h y d r o g e n  

or  e t h y l .  

6.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   X  i s   h y d r o g e n ,  

Y  i s   h y d r o g e n   or  h a l o g e n ,   Z  i s   a c e t y l   and  R  is   h y d r o g e n   o r  

e t h y l .  
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